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Disposition for satellite direct reception of television programmes. 



© There is described a disposition for satellite di- 
rect reception of television programmes, comprising 
an external terminal station, constituted a parabolic 
antenna and by a signal converter from 12 GHz 
downto 1-2 GHz, and an internal unit, which per- 
forms the function of amplifier and signal converter, 
in order to make the signal receivable by a normal 
domestic television set; said unit comprising a plural- 
ity of converters, each one of them receiving said 1- 
2 GHz signal and converting it to a channel in the 
VHF-UHF band; the main characteristic of the inven- 
tion is represented by the fact that the number of 
--said converters comprised in said internal unit is less 
2fthan the number of the channels receivable by said 
external terminal station and that there are provided 
00 selection and control means in order to choose the 
2j desired channels among the receivable channels 
and send them to said converters. 
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"DISPOSITION FOR SATELLITE DIRECT RECEPTION OF TELEVISION PROGRAMMES" 



The present invention refers to a disposition for 
satellite direct reception of television programmes, 
comprising an external terminal station, constituted 
by a parabolic antenna and by a signal converter 
from 12 GHz downto 1-2 GHz, and an internal unit 
which performs the function of amplifier and signal 
converter, in order to make the signal receivable by 
a normal domestic television set; said unit compris- 
ing a plurality of converters, each one of them 
receiving said 1-2 GHz signal and converting it to a 
channel in the VHF-UHF band. As known, the Ge- 
neva Plan (W.A.R.C. 1977) assigned for direct sat- 
ellite broadcasting of television programmes for 
Europe and northern Africa eight orbital satellites, 
at an angular distance of 6° one from the other 
(from longitudine +5° est to longitudine -37° 
west) together covering 39 countries with 5 chan- 
nels available to each country. 

Transmissions shall be effected at frequencies 
between 11.7 and 12,5 GHz; the total band of 800 
MHz (divided in two sub-bands of 400 MHz each) 
shall comprise 40 television channels, spaced at 
19,18 MHz; as the band of each one of the channel 
will be larger, in order to avoid the overlapping of 
two adjacent channels, the even channels shall be 
transmitted with clockwise polarisation and the odd 
channels with counterclockwise polarisation. 

The transmitted signal shall be formed by a 
carrier frequency modulated by the complete 
(video and audio) television signal; the coding sys- 
tem has not yet agreed upon; it is likely that for 
Europe a MAC system will be choosed. 

The receiving system for DTV (Direct Satellite 
Television) is constituted by two parts: the first one 
is located outdoor, is called front-end and com- 
prises a parabolic antenna carefully oriented to- 
wards the satellite, and a converter from 12 GHz to 
a lower frequency (e.g. a frequency in the range 
950-1750 MHz); the second part is located indoor 
and performs the function of signal amplifier and 
processor, in order to make it receivable by a 
normal domestic TV receiver. 

Operations performed by said second part are: 

- conversion of the signal to a lower frequency (e. 
g. 100 MHz); 

- signal demodulation; 

- if necessary modulation of the signal (according 
to the local system, e. g. PAL) onto a suitable 
oscillator (e.g. at the frequency of a normal VHF or 
UHF television channel). 

In the case of a community antenna there are 
two possible methods: 

- distribution of the signal at 1-2 GHz, locating the 
second part of the receiving system in the single 
user home: 



- arrangement of a suitable number of converters- 
demodulators-remodulators under the roof and dis- 
tribution of the obtained signals mixing them with 
the signals coming from Earth transmitters. 

5 The first method has the drawbacks of requir- 

ing a substitution of the complete signal distribution 
net with a new one, capable of distribute 2 GHz 
signals, and of requiring that each user buy a 
complete converting-demodulating unit, and possi- 

io bly also the remodulator (which is necessary if the 
television set cannot be used as a monitor, i.e. if it 
does not have the so called SCART socket). The 
second method has the drawback that usually a 
sufficient number of additional free channels is not 

75 available. 

Let's make an example and consider what will 
be the situation in Italy. 

At least two satellites will be interesting to the 
italian user: - the satellite at longitudine 19° west, 

20 which shall transmit the italian, swiss, french and 
austrian channels; swiss, french and austrian chan- 
nels shall be receivable in northern Italy. 

- the satellite at longitudine 37° west, which shall 
transmit the San Marino, Vatican and Monaco 

25 channels; San Marino channels shall be receivable 
* in Centre Italy, Vatican channels in Centre Italy, but 
one receivable in all Italy, and Monaco channels in 
northern Italy. 

A northern Italy user could therefore receive 
30 about 20 possibly interesting channels, the Centre 
Italy user about 15 and the South Italy user nearly 
ten, eventually considering also Tunis and Malta. 

VHF and UHF free channels are actually only a 
few, due to the high number of local TV station in 
35 operation presently; they are absolutely not enough 
for a North or Centre Italy user willing to receive 
DSTV. 

For more details about the direct satellite re- 
ception of television programmes reference is 
40 made to the following articles: 

- E. Castelli: Ricezione televisiva diretta da satellite 
ecc, Elettronica e Telecomunicazioni. N. 3, 1979; 

- F. Mussino: Diffusione televisiva diretta da sat- 
ellite, ibidem, N. 6, 1984; 

45 - G.B. Greborio: Televisione diretta da satellite, 
ibidem, N. 6, 1984. 

The object of the present invention is to in- 
dicate a disposition for satellite direct reception of 
television programmes, which avoids the known 

so methods drawbacks and allows, in community an- 
tenna installations, the reception of the maximum 
possible number of satellite channels, in addition to 
the normal Earth channels, with a minimum cost for 
the user. 

With this aim in view, the subject of the 
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present invention is a disposition for satellite direct 
reception of television programmes, comprising an 
external terminal station, constituted by a parabolic 
antenna and by a signal converter from 12 GHz 
downto 1-2 GHz, and an internal unit, which per- 
forms the function of amplifier and signal converter, 
in order to make the signal receivable by a normal 
domestic television set; said unit comprising a 
purality of converters, each one of them receiving 
said 1-2 GHz signal and converting it to a channel 
in the VHF-UHF band, characterized in that the 
number of said converters comprised in said inter- 
nal unit is less than the number of the channels 
receivable by said external terminal station and that 
there are provided selection and control means in 
order to choose the desired channels among the 
receivable channels and send them to said convert- 
ers. 

The invention is based on the acknowledge- 
ment of the fact that in the majority of cases the 
number of satellite channels actually desired by 
installation's users is not greater than the number 
of the free channels in the VHF-UHF bands (of 
course renouncing to the greater bandwith theoreti- 
cally available from satellite broadcasting), notwith- 
standing that the number of the satellite channels 
teoreticaliy available is greater than said number of 
free channels. 

So for instance, in a city in Centre Italy, where 
the users of a community antenna installation de- 
cide to modify the installation in order to receive 
also satellite channels, installing two external termi- 
nals, one for the italian satellite and the other for 
the San marino-Vatican satellite, the channels 
teoreticaliy receivable with both terminals will be 
80; the channels actually receivable will be 15 (5 
italian, 5 from San Marino and 5 from Vatican); the 
channels contemporaneously desired italiani + 5 
sanmarinesi + 5 vaticani); quelli in realta desiderati 
in a given moment by all users shall probably be 
not more than 7-8. 

Therefore, in the great majority of cases eight 
channels will be enough to satisfy all requests, and 
consequently, as will be apparent from the descrip- 
tion of the example which follows, it shall neither 
be necessary to substitute the distribution cables, 
nor for any user to buy a complete internal unit, 
because the signal distribution may be effected in 
the VHF band, where eight free channels are al- 
ways available, owing to the fact that in Italy RAI 
utilizes, for the broadcasting of the so cailed first 
programme (or national programme), only one VHF 
channel in each location. 

Further objects and advantages of the present 
invention will be clear from the detailed description 
which follows and from the attached drawings, giv- 
en only as a mere explanatory and not limiting 
example, where: 



- in figure 1 there is shown the schematic block 
diagram of a disposition for satellite or Earth sta- 
tions direct reception of television programmes, 
according to the invention. 

5 Referring to figure 1, which shows the - 

schematic block diagram of a disposition for sat- 
ellite or Earth stations direct reception of television 
programmes, according to the invention, with the 
reference numeral 1 there is indicated a terminal 

w external station, comprising a parabolic antenna 
directed towards a first television satellite (for in- 
stance the european satellite at longitude -19° 
west, transmitting Austria, Belgium, France, Ger- 
many, Italy, Luxembourg, Nederiand, Switzerland 

15 programmes) and a signal converter from the sat- 
ellite frequency (11 ,7-12,5 GHz) to a first intermedi- 
ate frequency (950-1750 MHz); the antenna of said 
terminal station shall be orientated, e. g. in the 
Turin area, with an elevation of about 32° and an 

20 azimut of about -35°; in the same figure with the 
reference numeral 2 there is indicated a second 
external terminal station, equal to the first one, but 
having the antenna directed towards a second tele- 
vision satellite (for instance the european satellite 

25 at longitude -37° west, which transmits the An- 
dorra, Liechtenstein, Monaco, San Marino, and 
Vatican programmes). 

With reference numeral 3 there is indicated an 
amplifier, amplifying the signal coming out from the 

30 converter 1 , and having the frequency of said first 
intermediate frequency (950-1750 MHz); with the 
reference numeral 4 there is indicated an equal 
amplifier which amplifies the signal coming out 
from converter 2; signals coming out from unit 3 

35 comprise 40 television channels, and so the signals 
coming out from unit 4; all these signals are avail- 
able to unit 6. 

With reference numeral 6 there is indicated a 
controller-selector-demodulator assembly which 

40 comprises a control unit and a number M (e. g. 8) 
of parallel units (7'1 ...7'M), each one comprising a 
tuner (preferably of the frequency synthesis type) 
controlled by the said controller, a amplifier-con- 
verter and a signal demodulator; downstream of the 

45 M units an equal number of coder-modulators 
(8/1. ..8/M) are connected; they recode, according 
to the PAL system, video and audio signals ob- 
tained from demodulation, and remodulate accord- 
ingly an equal number of suitable carriers, located 

50 in VHF or UHF band. 

Amplifiers 3 and 4 and the assembly 6 are 
preferably located underneath the house roof. 

The M signals so obtained are mixed in a 
mixer 10 and sent to a second mixer 11, which 

55 also receives the signals coming from Earth sta- 
tions, received through antennas shown at 5 and 
amplified at 9. Signals coming out from mixer 11 
are sent through a first control unit 12, which func- 
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(ion will be explained later, and arrive, via the 
normal VHF-UHF signal distribution network, to the 
users. 

One of the user is shown at 14; the television 
receiver (TV) is a normal PAL receiver with VHF- 
UHF channels capability; with reference numeral 13 
there is indicated a second control unit, with a 
command unit 15, whose function also will be ex- 
plained later. 

As known, in Italy the UHF band is completely 
occupied by public and private television stations, 
but the VHF band is reserved to RAI to broadcast 
first programme (national programme). Only in a 
few locations two RAI stations transmitting first 
programme are receivable (e.g. near Milan both the 
Milan transmitter and the Monte Penice transmitter 
are receivable), but generally in all the italian terri- 
tory only one of the available VHF channels is 
occupied. The italian TV receivers are equipped 
with 10 VHF channels, so that 8 or 9 channels are 
available for satellite signal distribution. 

For instance in the Turin area (excluding to be 
safe beside channel C also channel B of Monte 
Penice) channels A,D ( E,F,G,H,H1,H2 are free. On 
such channels the oscillators of modulators 
8/1...8/M may be safely tuned. 

Let's now see in detail, referring to a practical 
example, the operation of the shown disposition. 

Let's assume that the user is living in Turin and 
desires to receive the signal of the channel 1 of the 
satellite toward which the antenna of the external 
unit 1 is directed; said channel uses the frequency 
of 11,72748 GHz, with clockwise polarisation, and 
transmits a french programme. The user shall digit 
on the command unit 15, equipped with numbered 
keys, the number 101 (channel 1 of satellite 1); if 
the user desires instead the channel 25 of satellite 
2 (Monaco channel), he shall digit the number 225. 

Controller 13, equipped with a signal generator, 
e.g. at 460 MHZ, sends the request of channel 101 , 
suitably coded, on the connected signals distribu- 
tion cable; the request is received, decoded and 
sorted by control unit 12 and arrives to the main 
controller 6. Controller 6, after reception of the 
request, checks in its memory the situation of the 
M tuners 7 and of the M modulators 8; if no one of 
the tuners is receiving the 101 channel and if at 
least a VHF channel is free(i.e. if there is at least a 
modulator 8 is idle), controller 6 effects the follow- 
ing: 

- tunes the tuner corresponding to the free channel 
(let's assume the tuner 7'8) on channel 101; 

- connects input of tuner 7 8 to the output of unit 3; 

- activates the corresponding modulator 8/8, which 
starts to transmit on channel H2 the PAL signal 
obtained from the signal coming from satellite via 
the external unit 1 . 

The signal on the H2 channel comprises, suit- 



ably coded, two additional informations (e.g. in- 
serted in a free line during vertical flyback), i.e.: the 
desired channel number (101) and the conversion 
channel number (H2) 

5 Control unit 13 is equipped with a tuner which 

sweeps all the 8 VHF channels available to satellite 
signals, witha decoder and with a small alphanu- 
meric display; unit t3, therefore, can acknowledge 
that 101 channel has been inserted on channel H2 

jo and show the fact to the user. 

The user can therefore tune on the channel H2 
and receive the desired French programme. 

Of course the technician who instals the dis- 
position shall adjust controller 6 on the basis of the 

w VHF channels which are free in the location where 
the disposition has been installed. 

The described system allows to utilize at the 
same time only 8 satellite programmes in the same 
instalment; it is likely that in the majority of the 

20 cases the channels desired by the users of the 
. community antenna are not more; it is well known 
that the users are always inclined to select the 
same programmes; if, notwithstanding, a greater 
number of satellite programmes is contempora- 

25 neously desired, the television set may be 
equipped with an additional tuner, capable of re- 
ceiving e.g. the VHF channels in the 118-174 MHZ 
band, or in the 230-300 MHz band; such tuners are 
currently available to receive the so called CATV 

30 programmes. 

Of course the number of tuners 7 and of 
modulators 8 should, in that case, be increased to 
16-17 or more. 

Control units 6, 12 and 13 should conveniently 

35 be of the microprocessor controlled type, in order 
to be easily reprogrammed, if necessary. 

Controller 13, and corresponding command 
unit 15, may be integrated into the television set, 
so that the user may use the set emote control 

40 facility in order to select also the satellite channels; 
in this case the tuning of the channel onto which 
the satellite signal is converted by unit 6 may be 
immediate, because all the process can be directly 
managed by the television set microprocessor. Of 

45 course to get such a higher convenience, the user 
will be obliged to change the old television set with 
a new one, comprising the controller 13 according 
to the present invention. 

In the case that the control unit 1 3 is integrated 

50 in the television set (TV), messages to the user 
may be conveniently displayed onto the picture 
tube screen, using a well known technique (see for 
instance the italian patent N. 1.108.164). 

In order to avoid that control unit 6 considers 

55 as occupied channels no more interesting to a 
user, it is convenient that control unit 13 is pre- 
pared to send to unit 6 an end of reception signal 
when the television set is turned off, or. in the case 
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that it is integrated into the receiver, a suitable time 
interval after the user has switched to a different 
channel. 

In order to avoid interferences between the 
different users signals, units 13 may be suitably 
tuned, at the instalment time, on slightly different 
frequencies. 

As an alternative, units 13 may be prepared to 
transmit the messages as pulses, as already known 
for remote controls (see e.g. integrated circuits 
M709/A and M104 of S.G.S. firm), with a very short 
duty cycle (e. g. a command lasts for one millisec- 
ond and is repeated every 100 milliseconds); in 
such a way the probability that the pulses coming 
from two different units 13 will overlap is practically 
negligible. 

In a further alternative units 13 are prepared to 
store the messages to be transmitted to upper unit 
6 and to transmit them staggered in time (e.g. if 
units 13 are 20, they may be enabled to transmit at 
10 milliseconds time intervals one from the other; 
maximum time delay will be in that case of only 
200 milliseconds). 

The operation of the described disposition is 
clear from the description made and from the at- 
tached drawings. 

Form the description made are also clear the 
advantages of the disposition subject of the present 
invention. 

In particular they are represented by the fact 
that it is possible to receive satellite programmes 
without substituting the existing signal distribution 
network with a new one, suitable to a 2 MHz 
frequency., substitution which will represent a sub- 
stantial cost and that, often, will involve difficult 
practical problems (as broken walls, etc); moreover 
the disposition according to the invention allows the 
use of existing television sets, without modifica- 
tions, with only the addition of the control unit 13, 
or, in a few cases, of an additional CATV tuner. 

It is clear that many variations of the described 
disposition, in addition to the already cited, are 
possible to the man of the art, witout departing 
from the scope and the novelty principles of the 
present invention. 

Among the many possible variations e.g. the 
coder-modulator, instead of recoding the television 
signalaccording to PAL system, may recode it ac- 
cording to a different system (e. g. NTSC, 
SECAM) used in the country where the disposition 
is installed. 



Claims 

1. Disposition for satellite direct reception of 
television programmes, comprising an external ter- 
minal station, constituted by a paraboiic antenna 



and by a signal converter from 12 GHz downto 1-2 
GHz. and an internal unit, which performs the func- 
tion of amplifier and signal converter, in order to 
make the signal receivable by a normal domestic 

5 television set; said unit comprising a plurality of 
converters, each one of them receiving said 1-2 
GHz signal and converting it to a channel in the 
VHF-UHF band, characterized in that the number 
(M) of said converters (7'1...7M, 8.-1. ..8/M) com- 

io prised in said internal unit is less than the number 
of the channels receivable by said external terminal 
station and that there are provided selection and 
control means (6, 12, 13) in order to choose the 
desired channels among the receivable channels 

75 and send them to said converters. 

2. Disposition for satellite direct reception of 
television programmes, according to claim 1 , char- 
acterized in that each one of said converters com- 
prises a tuner-demodulator (71.7 M) in order to 

20 tune and demodulate the signal of one of the 
satellite channels receivable through said external 
terminal station (1; 2), and a coder-modulator 
(8/1 ...8/M) in order to recode according to PAL 
system the demodulated signal and modulate it on 

25 a channel in the VHF-UHF band. 

3. Disposition for satellite direct reception of 
television programmes, according to claim 1 or 2. 
characterized in that said channel in the VHF-UHF 
band is a VHF channel free from signals of Earth 

30 stations in the location where the disposition is 
located. 

4. Disposition for satellite direct reception of 
television programmes, according to claim 3, char- 
acterized in that said number M of VHF channels is 

35 a number comprised between 8 and 9 and that 
said VHF channel is one of Italian channels from A 
to H2. 

5. Disposition for satellite direct reception of 
television programmes, according to claim 3, char- 

40 acterized in that said channel in the VHF-UHF is a 
VHF channel comprised between 1 18 and 174 MHz 
or between 230 and 300 MHz. 

6. Disposition for satellite direct reception of 
television programmes, according to claim 1, char- 

45 acterized in that said selection and control means 
in order to choose the desired channels among the 
receivable channels and send them to said convert- 
ers (7/1. ,.7'M, 8/1 ...8/M) comprise a first control unit 
(6) located near to said converters, a second con- 

50 trol unit (12) located at the head of the signal 
distribution network, and a third control unit (13), 
located near the user outlet of the distributed sig- 
nals. 

7. Disposition for satellite direct reception of 
55 television programmes, according to claim 2 and 6, 

characterized in that said first control unit (6) is 
equipped with means in order to tune one of the 
tuners (71..7M) on the requested satellite chan- 
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nel, connect the input of tuner (7't...7'M) to the 
output of the corresponding external terminal sta- 
tion (1, 2) and activate the relevant modulator 
(8/1...8/M). 

8. Disposition for satellite direct reception of 
television programmes, according to claim 7, char- 
acterized in that said first control unit (6) is 
equipped with means in order to memorize the 
situation of the M tuners-demodulators (71...7M) 
and that of the M coders-modulators (8/1 ..AM) in 
order to know which are the tuned satellite chan- 
nels and which are the idle modulators. 

9. Disposition for satellite direct reception of 
television programmes, according to claim 6, char- 
acterized in that said third control unit "(13) com- 
prises a command unit (15) in order to receive 
from the user commands containing the indication 
of the desired satellite channel, and comprises 
means in order to code said commands and send 
them via the distribution network to said second 
control unit (1 2). 

10. Disposition for satellite direct reception of 
television programmes, according to claim 9, char- 
acterized in that said second control unit (12) com- 
prises means to decode said coded commands 
received from said third control unit (13) and send 
them to said first control unit (6). 

1 1 . Disposition for satellite direct reception of 
television programmes, according to claim 9, char- 
acterized in that said first control unit (6) comprises 
means in order to insert into the television signal 
converted by said converter (7/1 ...7'M, 8/1 ...8/M) 
informations relating to the original number of the 
satellite channel and to the number of the VHF 
channel onto which it has been converted. 

12. Disposition for satellite direct reception of 
television programmes, according to claim 11, 
characterized in that said third control unit (13) 
comprises tuning means in order to tune and de- 
modulate the signals received from the distribution 
network and. display means in order to display said 
information to the user. 

13. Disposition for satellite direct reception of 
television programmes, according to claim 6, char- 
acterized in that said first (6), second (12) and third 
(13) control units are microprocessor controlled. 

14. Disposition for satellite direct reception of 
television programmes, according to claim 9, char- 
acterized in that said third control unit (13) is in- 
tegrated into the television receiver (TV), and said 
command unit (15) is integrated in the remote 
control device of the television. 

15. Disposition for satellite direct reception of 
television programmes, according to claim 14, 
characterized in that said third control unit (13) 
provides for sending to said first control unit (6) an 



"end of reception" signal a predetermined time 
interval after that the user has finished to tune the 
requested satellite channel. 

16. Disposition for satellite direct reception of 
5 television programmes, according to claim 9, char- 
acterized in that said third control unit (13) provides 
for sending to said first control unit (6) an "end of 
reception" signal a predetermined time interval 
after that the television receiver (TV) has been 

io turned off. 

17. Disposition for satellite direct reception of 
television programmes, according to claims 12 and 
14, characterized in that said display means are 
represented by the screen of the television receiver 

15 (TV). 

18. Disposition for satellite direct reception of 
television programmes, according to claim 9. char- 
acterized in that said commands are sent out by 
said third control unit (13), via the distribution net- 

20 work, towards said second control unit (12), using a 
carrier at the frequency of about 460 MHz. 

19. Disposition for satellite direct reception of 
television programmes, according to claim 9, char- 
acterized in that said commands are sent out by 

25 said third control unit (13), via the distribution net- 
work, towards said second control unit (12), at 
predetermined time intervals, the duration of the 
message being much shorter than the time interval 
between two messages. 

30 20. Disposition for satellite direct reception of 

television programmes, according to claim 9, char- 
acterized in that said commands are sent out by 
said third control unit (13), via the distribution net- 
work, towards said second control unit (12), at 

35 predetermined time moments, which are different 
for each one of the said control unit (13). 
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